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(54) System for utility demand monitoring and control 

(57) A system fa electric power demand monitoring 
and control includes one or more data distribution net- 
works interconnecting intelligent utility units located at 
customer homes with a host computer located in the 
utility company offices. Each intelligent utility unit is 
associated with a customer home for connecting and 
disconnecting a power service meter, monitoring cus- 
tomer demand, and controlling power to selected units. 
A network within the home interconnects each intelli- 
gent utility unit with power consuming units for providing 
data on power usage and power control. A data distribu- 
tion network interconnects the plurality of intelligent util- 
ity units to the host computer as a head end unit, the 
data distribution network providing downstream com- 
munication channels from the host computer to the plu- 
rality of intelligent utility units and upstream 
communication channels from the plurality of intelligent 
utility units to the host computer. The communication 
channels are organized as frequency division multiplex 
channels in a frequency spectrum. A plurality of distribu- 
tion networks can be provided for a larger utility environ- 
ment with each distribution network associated with a 
power substation and customers served by the power 
substation. 
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In a mid-split system, the frequencies from 5 to 108 MHz (17 channels) are used to carry signal in the inbound 
direction, and the frequencies from 162 MHz to 1 GHz (50+ channels) are used to carry signals in the outbound direc- 
tion. See Table 2 for a representative mid-split cable spectrum. 

In a high-split system, the frequencies from 5 to 175 MHz (30 channels) are used to carry signals in the inbound 
direction, and the frequencies from 220 MHz to 1 GHz (35+ channels) are used to carry signals in the outbound direc- 
tion. See Table 3 for a representative high-split cable spectrum. 

A multi-tiered addressing scheme is employed in the network. Each IUU contains the following address structure: 

Physical unit address--six-byte address unique to every unit. The address is written in HEX and coded into each 
IUU 

Group address-allows addressing of assigned group less than all users. 
Broadcast address-allows addressing of all system users. 

This addressing structure allows the network manager to directly communicate with each individual IUU. t jroup 
of lUUs. and all lUUs. 

The gateway between the distribution network and the digital backbone interfaced to the host computer is located 
in the utility company substations. A power view bridge (PVB) provides the routing function between the distribution net- 
work and the backbone network. The bridge processor keeps track of IUU addresses and the network processor 
address and performs the routing function for all packets between the networks. The bridge also performs a filtering 
function in passing data only to valid known addresses. 

Fig. 6 is a functional block diagram of the digital backbone network which interfaces the host computer with the plu- 
rality of distribution networks. The backbone network includes a Frame Relay T1 interlace for providing the interface 
between the gateway and the backbone network. A PowerView Network Processor (PNP) which provides an interface 
between T1 data streams and the utility host computer which provides the management of the overall network. The J 
backbone network can be organized as a star, ring or bus. The actual topology is not important since circuits will be ded- 
icated from the utility substations to the host computer. The digital circuits terminate at a PNP near the utility company's 
host computer. The backbone network can operate from T-1 rates upwards and exceeding T-3 rates, depending upon 
network and utility size. The T1 network distribution media is twisted wire, optical fiber, coaxial cable, or microwave. The 
T3 networks are either fiber or microwave. Minimum network speed is T-1. Network addressing is a function of the cir- 
cuits dedicated to the distribution network and a lower level addressing between the lUUs and the utility company s host 
computer. 

The application package within the host computer includes the ability to collect information about time of day power 
consumption, the ability to remotely configure the home network through the IUU, the ability to change the price tier in 
real time either up or down as a function of power generation and consumption, and the ability to collect and process 
the customer s utility bill which breaks down power consumption by device, time of day, override conditions, and the like 
in order to provide an itemized billing statement to the customer. 

There has been described a system for utility demand monitoring and control and including a distribution network 
which facilitates demand side management of utility consumption. While the system has been described with reference 
to an illustrative electric power utility embodiment, the description is illustrative of the invention and is not to be con- 
strued as limiting the invention, the system can be used with other utilities such as gas and water as well as with tele- 
phone and cable television networks. Other functions are readily incorporated such as security systems. Thus, various 
modifications and applications will occur to those skilled in the art without departing from the true spirit and scope of the 
invention as defined by the appended claims. 
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Claims 

1 . A system for utility demand monitoring and control comprising; 

a host computer having access to power utility customers for receiving customer data and providing manage- 
ment reports on customer demand and billing statements to customers. 

a plurality of intelligent utility units, each unit associated with a customer s home for connecting and discon- 
necting a service meter and monitoring customer utility demand. 

a home network interconnecting each intelligent utility unit with utility units within a home for providing data on 
utility usage, and 

a distribution network interconnecting said plurality of intelligent utility units. 

2. The system as defined by claim 1 comprising communication channels which are organised as frequency and time 
division multiplexed channels in a frequency spectrum. 

3. The system as defined by claim 1 or 2 comprising communication channels which include voice and data channels, 
and video channels. 

4. The system as defined by claim 1 , 2, or 3. wherein said distribution network comprises a fibre distribution network, 
or a coaxial distribution network or a wireless network, or a combination of a fibre distribution network, a coaxial 
distribution network, and a wireless network. 

5. The system as defined by any preceding claim wherein said host computer includes a digital backbone network for 
interfacing with said distribution network, said backbone interface including a Frame Relay with said distribution 1 
network and a Frame Relay router to interface the digital backbone data stream and said host computer. 

6. The system as defined by any one of claims 1 to 4 wherein said host computer includes a digital backbone network 
for interfacing with said distribution network, said backbone interface including an ATM interface with said distribu- 
tion network and an ATM interlace router to interface the digital backbone data stream and said host computer. 

7. The system as defined by claim 5 or 6 including a plurality of distribution networks each running from a power sub- 
station to a plurality of customer homes, said backbone network including a multiplexer for interfacing with said plu- 
rality of distribution networks. 

8. The system as defined by any preceding claim, wherein said distribution network comprises a Frequency Division 
Multiplexed Cable TV system, containing a data stream in a television channel space, that contains a Time Division 
Multiplexed Voice Time Slot system, upon which a Carrier Sense Multiple Access with Collision Detection packet 
switched network is placed using at least one Voice Time Slot for packet data transmission. 

9. A distribution network for communicating between a host computer and a plurality of customer homes in an electric 
power utility demand monitoring and control system, said distribution network comprising 

a plurality of intelligent units, each associated with a customer home for connecting and disconnecting a power 
service meter and monitoring customer power demand. 

a data transmission line interconnecting said plurality of intelligent utility units, said data transmission line pro- 
viding downstream communication channels from said host computer to said plurality of intelligent utility units 
and upstream communication channels from said plurality of intelligent utility units to said host computer. 

10. The distribution system as defined by claim 9 wherein said communication channels are organised as frequency 
and time division multiplexed channels in a frequency spectrum. 

1 1 . The distribution network as defined by claim 9 or 1 0 wherein said transmission line comprises a coaxial cable, or a 
fibre cable, or a wireless cable, or a twisted pair. 

12. The distribution network as defined by claim 9. 10 or 1 1 . wherein said distribution network comprises a Frequency 
Division Multiplexed Cable TV system, containing a data stream in a television channel space, that contains a Time 
Division Multiplexed Voice Time Slot system, upon which a Carrier Sense Multiple Access with Collision Detection 
packet switched network is placed using at least one Voice Time Slot for packet data transmission. 
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